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PURPOSE: To improve the automation rate of forming processing of NC data 
for a thick film circuit plotting device, to reduce worker's burden and to shorten 
the processing time of the whole data forming process. 

CONSTITUTION: An NC data forming process is automated by characterizing 
it by the shown 2nd process for checking the turning directions of respective 
vertexes of the tangents of respective sides of a closed graphic formed by 
segments, circular arc curves expanded to the outside, or both of them as sides 
by starting the check from an optional vertex of the closed graphic, successively 
circulating respective vertexes along the outline of a circuit pattern constituted 
of the closed graphic, determining a vertex whose turning direction is inverted 
as a dividing point, dividing the closed graphic into a projected graphics by 
a straight line connecting the dividing point to the initial start vertex, restarting 
the check by determining the dividing point as the succeeding start point, finding 
out the succeeding dividing point, dividing the graphic into projected graphics, 
repeating the dividing operation up to return to the initial start point. 
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a: start, b: 1st process, c: 2nd process, d: 3rd process, 
e: 4th process, f; input of circuit pattern data, g: automatic 
division of inputted circuit pattern data into projected graphid 
groups, h: automatic formation of plotting trace in each 
projected graphic, t: automatic conversion for NC data 
for plotting device, j: end, k: automation processing 
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PURPOSE: To restart multi-piece layout of product by changing a current working 
program to a command program for applying a working command from a 
material position for- a product different from an interrupted product based 
upon an inputted product number when operation is interrupted. 

CONSTITUTION: A processor. 21 controls the whole NC device 20 in accordance 
with a system program stored in a ROM 22. On the other hand, a pattern type 
command program, various parameters, tool correcting variables, etc., are 
stored in a CMOS 24. At the time of restarting multi-piece layout of product 
in punch press working, the product number of an interrupted product or the 
product number of a product different from the interrupted product can be 
command from the outside of the NC device 20 or product data can be rewritten 
in a . working program. Thus the command program is changed based upon 
the command or rewriting and the punch press working of the succeeding mate- 
rial working position e.g. different from the wiorking position of the interrupted 
product can be simply restarted. 
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10: work, 12: machine head, 15: table, 27: I/O unit, 35: 

CRT/MDi unit. 42: manual pulse generator, 51 to 54: axis 

control device. 51 to 54: axis control circuit, 61 to 64: 

servo amplifier, a: to machine side control circuit 
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PURPOSE: To make it possible to use an NC working program for a right rectan- 
gular coordinate system (one-way cutting of a Z axis) for respective working 
face of a five-face working machine. 

CONSTITUTION: This automatic transformation device has the 1st transformation 
means 3 3 for executing the axis switching (a) processing of coordinate axis 
data corresponding to a tool main axis for working the working plane of an 
NC working program 1 based upon a face accessing command for specifying 
the working face of the NC working program formed based upon the right 
rectangular coordinate system in relation to an interpolator 4 and the 2nd trans- 
formation means 3 5 for executing the axis switching (b) processing of the mirror 
image of the axis-switched coodinate axis data, and immediately after allowing 
the program addresses of the NC working program to correspond to respective 
axes, the NC working program of the right rectangular coordinate system 
(one-way cutting of the Z axis) is processed by both the 1st and 2nd transforma- 
tion means 3 3 , 3 S , so that the coordinate axis can be automatically transformed 
correspondingly to a tool selected in each working face. 
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1: NC program, 2: program input part, 3: program processing 
part, 4: interpolator, 5: servo mechanism {X axis), 5': 
servo mechanism (Y axis), 5": servo mechanism (z axis), 
3,: processing for allowing program to correspond 

to respective axes. 3j: processing of plane selection G 
code, 3>: processing or axis switching (a). 3«; processing 
of fixed cycle C code. 3 S : processing of axis switching 
(b), 3«: processing of other G code 
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(54) METHOD FOR FORMING NC DATA FOR THICK FILM CIRCUIT PLOTTING DEVICE 
(57)Abstract: 

PURPOSE: To improve the automation rate of 
forming processing of NC data for a thick film circuit 
plotting device, to reduce workers burden and to 
shorten the processing time of the whole data forming 
process. 

CONSTITUTION: An NC data forming process is 
automated by characterizing it by the shown 2nd 
process for checking the turning directions of 
respective vertexes of the tangents of respective 
sides of a closed graphic formed by segments, 
circular arc curves expanded to the outside, or both 
of them as sides by starting the check from an 
optional vertex of the closed graphic, successively 
circulating respective vertexes along the outline of a 
circuit pattern constituted of the closed graphic, 
determining a vertex whose turning direction is 
inverted as a dividing point, dividing the closed 
graphic into a projected graphics by a straight line 
connecting the dividing point to the initial start 

vertex, restarting the check by determining the dividing point as the succeeding start point, 
finding out the succeeding dividing point, dividing the graphic into projected graphics, 



repeating the dividing operation up to return to the initial start point 
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[Effect of the Invention] According to the present invention, as 
described above, the following advantages are obtained. For a thick 
film circuit pattern which is constituted by a closed graphic whose sides 
are formed by segments, circular arc curves expanded to the outside, or 
both of them, the closed graphic accounting for a large part of circuit 
patterns to be plotted, or which is constituted by superimposition of the 
closed graphic and a strip-like graphic having contour lines formed by 
parallel lines, the closed graphic can be divided into projected graphics 
based on the simple rule described above, and any straight line 
connecting arbitrary two lines inside each of the projected graphics does 
not extend to the outside of the graphic. It is therefore possible to 
automatically divide a circuit pattern into projected graphics, and to 
automatically apply a paste so as to fully cover the projected graphics 
and the strip-like graphic along a plotting locus by a one-stroke drawing. 
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